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INTRODUCTION

In the United States, Alcoholics Anonymous (AA) is the
most commonly sought source of help for alcohol-related
problems (Room & Greenfield 1993; Weisner et al. 1995),
and most alcohol treatment programs introduce clients
to AA and rely on it as a form of aftercare (Institute of
Medicine 1990; Donovan & Mattson 1994). A positive

association between involvement in AA and better drink-
ing outcomes has been established (Emrick et al. 1993;
Tonigan et al. 1996; Tonigan et al. 2000), but the mech-
anisms underlying this relationship are not well under-
stood. One partial explanation for AA’s effect may be the
changes in social networks that accompany AA involve-
ment. Such changes include newcomers to AA replacing
their substance using friends with new abstinent friends
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who also attend 12-Step self-help groups (Humphreys &
Noke 1997), those currently involved in AA being more
likely to seek out helping relationships and places where
others are not drinking (Humphreys et al. 1994; Snow et
al. 1994), and AA involvement leading to greater trust
and support within social networks (Humphreys et al.
1994, 1999).

Two recent longitudinal studies have examined social
networks as a potential link in the causal path involving
AA affiliation and improved substance abuse-related 
outcomes. The first studied 2337 male in-patients in US
Veterans Affairs (VA) programs, and found that the posi-
tive relationship between AA/NA involvement and less
frequent substance use at 1-year follow-up was partially
mediated (i.e. explained) by two aspects of friendship 
networks: general friendship quality and support for
abstinence (Humphreys & Noke 1997). We do not know
whether these findings generalize beyond male VA in-
patients, beyond that part of social networks made up of
friends, or to other outcomes.

Project MATCH also modeled AA’s mechanism 
of action and found that AA-orientated treatment
(Twelve-Step facilitation or TSF) appeared to ‘inoculate’
against a social network saturated with frequent 
drinkers (Project MATCH Research Group 1998), which
was explained in part by the higher AA involvement
among the TSF subjects (Longabaugh et al. 1998).
Somewhat limiting the generalizability of these findings,
none of the subjects in that clinical trial were recent
intravenous drug users, nor had current diagnoses for
sedatives/hypnotic drugs, stimulants, cocaine or opiates;
none had legal or probation problems that could prevent
protocol compliance; none were likely to remain residen-
tially unstable; and all had contacts to help the study
locate them later (Project MATCH Research Group
1997).

This paper integrates the strength of these studies and
attempts to build upon them. We consider alcohol
problem measures (e.g. dependence symptoms and social
consequences) in addition to alcohol consumption. We
use a broader definition of social networks than friend-
ship, and consider network function (general and 
abstinence-specific support) and structure (network size
and drinking status) (Beattie & Longabaugh 1997) as
well as the source of support. Our study population is a
mixed gender sample entering treatment in heteroge-
neous public and private programs, who were recruited
with minimal exclusion criteria and were re-interviewed
1 year later. Thus, they are more broadly representative
of alcohol treatment seekers than either the VA or Project
MATCH samples.

We hypothesized that the relationship between AA
involvement, and alcohol problem severity and use, is

partially explained by an increase in the number of
people regularly available for emotional and instru-
mental support, and by a reduction in the number of
people in the social network who drink heavily and who
are supportive of the respondent’s drinking. We also
hypothesized higher rates of abstinence (an AA goal)
among respondents whose support for cutting down
comes from AA members. In contrast, we hypothesized
that the very presence of ‘functional’ (Beattie &
Longabaugh 1997) support for cutting down—regard-
less of source—will be associated with other (non-AA-
specific) outcomes such as social consequences.

METHODOLOGY

Sample

The study was conducted in a Northern California
County of 900 000 residents that was selected on the
basis of its diverse population characteristics, mix of
rural and urban areas and generalizability (Weisner &
Schmidt 1992; Weisner & Schmidt 1995; Greenfield &
Weisner 1995). Baseline data were collected in 1995 and
1996 on individuals representative of people entering
public and private treatment programs in the county.
Recruitment covered consecutive admissions at all pro-
grams in the county which had at least one admission per
week; these included public and private detoxification
programs, private in-patient and day hospital programs,
public out-patient and residential services,and the out-
patient clinics at a large HMO (health maintenance 
organization) (Kaskutas et al. 1997). Trained research
staff who were not employees of the treatment agencies
administered a structured survey interview to all con-
senting participants by the end of their third day of resi-
dential treatment or third out-patient visit. The overall
baseline participation rate was 80% (n = 927).

One-year follow-up interviews were successfully con-
ducted by telephone (or in person when unreachable by
telephone) with 78% of the baseline sample (n = 722).
Attrition analysis found no differences in income, psy-
chiatric or alcohol problem severity; however, males and
African Americans were under-represented at follow-up
(77% male and 33% African American sample at base-
line, 57% male and 26% African American sample at
follow-up; p < 0.001).

Because of our focus on how AA involvement affects
alcohol problems, respondents who did not report drink-
ing in the 12 months prior to the baseline interview (33
men and 35 women) were excluded from the analysis
presented here. The resultant sample (n = 654) was 42%
female, 26% African American and 7% Hispanic; 83%
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had at least a high school degree, half were single or
divorced and the mean age was 38 years.

Measures

Variables used in our structural equation models have
been grouped conceptually into five baseline and four
follow-up constructs (Fig. 1), as follows.

Severity of alcohol problems (baseline and follow-up)

This was the study’s central outcome variable. Three
composite measures and one single-item variable repre-
sent problem severity: dependence symptoms (based on
nine items; e.g. got drunk when should not; blacked-out;
had eye-opener; had shakes) (American Psychiatric
Association 1994; Caetano & Weisner 1995); alcohol-
related consequences (based on eight items, e.g. being
arrested when drinking, having an accident or close 
call when drinking) Hilton 1987; Weisner et al. 1995);
number of drinks in the past year (based on the gradu-
ated frequency series) (Clark & Hilton 1991).

Readiness to change (baseline)

This control variable was included as it seemed likely 
to predict both AA affiliation and drinking outcome. 
Four subscales represent readiness to change (Prochaska
& DiClimente 1984): precontemplation, contemplation,
action and maintenance.

Alcohol-related help-seeking (baseline)

This variable was used as a baseline predictor because it
predicts AA affiliation (Emrick et al. 1993). Three com-
posite measures were used: AA meeting attendance
(number attended, life-time and last 12 months); AA

involvement, using seven items from the AA affiliation
scale (Humphreys et al. 1998), e.g. do respondents iden-
tify as a member; have a sponsor; read literature, etc.; and
formal alcohol service utilization (number of times in
past 12 months that respondent received some form of
alcohol treatment).

Social network size (baseline and follow-up)

This was the first hypothesized mediator. The size of the
respondents’ social network was distinguished using
three questions developed for this study: number of
people you ‘had to talk to when you are worry about per-
sonal problems, such as family or work’; number of
people who have ‘helped you with practical things when
you needed it, such as giving you rides, helping with
babysitting, a quick loan, and so forth’; and number of
‘family members (including spouse, children, stepchil-
dren and parents) and friends (including partner or lover
and roommates) who you have regular contact with. By
regular, we mean you see them or talk on the phone with
them once or more every couple of weeks’.

Social network support for drinking (baseline and follow-up)

This was the second hypothesized mediator, assessed by
two questions about the group of people with whom the
respondent had regular contact: how many ‘are heavy or
problem drinkers’; and how many ‘encourage you to
drink or use drugs’.

AA involvement (follow-up)

This was assessed at the follow-up interview as the
number of AA meetings attended and the number of AA
activities engaged in (from a list of four: had a sponsor;
sponsored someone; read literature; did service) in the
last 12 months.

0.301

– 0.135
[DE: – 0.212]

Baseline

Problem severity

Follow-up

Problem severity

Help-seeking

Readiness

Support size

Drinking influences Drinking influences

Support size

AA involvement

0.091

0.147

– 0.086

0.150

0.068

– 0.098

– 0.115

– 0.160

0.448 0.161

0.503

0.142

0.107

0.160

– 0.248

0.196

0.147
– 0.162

0.289 – 0.108

0.218

Figure 1 Path model and coefficients of
social influences mediating AA’s influence
on outcome.
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Variables developed for regression analyses

Five of the conceptual areas used in the path models 
were retained in the linear regression models predict-
ing follow-up problem severity: baseline and follow-up
problem severity; and AA involvement, social network
size and drinking influences at follow-up. Composite
measures representing each area were constructed by
factor analyzing the correlation matrices of the manifest
variables for the retained latent constructs.

Four of the five composite measures (all but the
outcome variable, follow-up problem severity) were also
used in the logistic regression analysis. To enable a focus
on the AA-specific goal of total abstinence, two dichoto-
mous outcome variables were created, respectively, 
indicating short- (30-day) and longer-term (90-day)
abstinence prior to the follow-up interview. Two other
variables (also inappropriate for use in the structural
equation model) were constructed that allowed us to 
look more directly at mechanisms and outcomes specific
to AA. For example, we had asked respondents how 
many of their family and close friends ‘actively support
your effort to reduce your alcohol or drug use?’ and 
‘how many [of these] did you meet at AA or NA?’ This
variable was not used in the structural equation model,
as it did not fit conceptually with the other social network
constructs and adding it would have further increased
the instability of the model. To capture simultaneously
the presence and the source of a respondent’s social
network supportive of their effort to cut down, a three-
level composite variable was created: no regular contacts
who are supportive of their effort to cut down; regular
contacts who are supportive of their effort, none of
whom were met at AA; and regular contacts who are
supportive of their effort, some (or all) of whom were 
met at AA. In the logistic regression, the latter two groups
are each compared to the first, using an SPSS indicator
variable.

Data analysis 

Preparatory to the structural equation modeling,
Pearson’s correlations and regression analysis were used
to assess the simple (bivariate) relationships between
baseline and follow-up measures. EQS (EQuationS,
Bentler & Weeks 1980) was then used to construct and
test a more complex, simultaneous structural equation
model hypothesizing specific paths of influence among
baseline and follow-up measures. To relieve the non-
normality in the measures used in our analysis, tetra-
choric and polychoric correlations (for dichotomous 
variables) were estimated and standard Box–Cox trans-
formations (for continuous variables) were applied (West
et al. 1995) where appropriate. Path coefficients dis-

cussed here are derived from the standardized solution
provided in EQS (Bentler 1989).

The five baseline latent factors are shown along the
left in Fig. 1. In our model, each of these baseline 
factors are predicted to influence AA involvement at
follow-up (shown in the center of the figure). In turn, 
AA involvement at follow-up is modeled as relating to
social net-work size and pro-drinking influences at
follow-up (the proposed mediators), and ultimately to
alcohol problem severity at follow-up (shown along 
the top right of the figure). The model also accounts for
the baseline influences of problem severity and pro-
drinking influences on those respective measures at
follow-up.

The arrow between drinking influences at follow-up
and problem severity at follow-up represents a path that
is estimated only in the mediational model. This approach
was suggested by MacKinnon & Dwyer (1993) and was
employed in Humphreys et al. (1999). Two coefficients
are shown for the path between AA involvement at
follow-up and problem severity at follow-up—one indi-
cating the relationship between AA involvement and
problem severity without considering the mediating
effect of drinking influences (labeled ‘DE’ for ‘direct
effects’), the other presenting the relationship under the
mediational model (in which the influence of social net-
works on problem severity are also considered). The path
models were estimated with and without the mediating
paths; and the beta coefficients between AA involvement
and problem severity were compared between the two
models. The magnitude of change in the beta coefficient
in the presence of mediation was calculated as the per-
centage decrease in the direct effect of AA on problem
severity in the mediational model:

The larger the percentage, the stronger the support for
mediation. T-tests of the ratios of parameter estimates
(over their standard errors) were also conducted.

One method of establishing model fit in latent path
models is a non-significant c2 statistic, which is based 
on normality assumptions of the measured variables.
However, because this statistic is not asymptotically
correct in cases of non-normal underlying data distribu-
tions, we instead employ EQS (Bentler & Weeks 1980) fit
indices (NFI, NNFI, CFI) which are based on comparisons
of residual sums of squares (Bentler & Bonett 1980;
Bentler 1990). Indication of a ‘reasonable model fit’ is an
average fit index close to 1.

As a second approach to studying the robustness of
the mediational model, linear regression models were
tested for the presence of mediation. Problem severity at
follow-up is first studied as a function of AA involvement

Beta AA Beta AA Beta AADE mediation DE( ) - ( )[ ] .
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without social influences included in the equation (the
direct effects model); next, a second regression is con-
ducted which includes drinking influences and size of the
support network (the mediational model). In both
models, baseline problem severity is included as a control
variable. Evidence of a mediating effect is observed as
above, by assessing the percentage of change in beta coef-
ficients when mediation is modeled. We also conducted a
t-test of the means of the estimated beta coefficients
between the two models to judge further whether the
change in beta coefficients (with versus without social
networks included in the regression model) was signifi-
cant. Such a test assumes independence of estimates
which probably overestimates the resulting standard
errors and is thus a conservative estimate of the effect. In
addition, we studied the significance of the nested model
(using the difference in the -2* log likelihood).

Next, logistic regression models were used to study the
odds of 30- and 90-day abstinence. Here we introduce in
the model our measure indicating the presence and
source of social support. Similar tests of mediation as
those used in the linear regression were used to judge sig-
nificance of the hypothesized mediating effect.

One last set of bivariate (c2 and ANOVA) analyses
looks specifically at the presence and source of social

support, for each of the six potential drinking-related
outcomes studied here.

RESULTS

Table 1 shows baseline and follow-up values for measures
in five content areas from which our latent constructs 
are drawn. Pearson’s correlation coefficients indicate a
moderate to strong relationship between the same vari-
able at each timepoint. Three measures of AA-specific
involvement were significantly higher at follow-up:
number of AA meetings, and the percentages who have
sponsors and who are sponsors. The size of respondents’
social networks is also higher at follow-up, as are the
absolute number of pro-drinking influences. However,
the proportion of heavy drinkers and the proportion who
encourage respondents to drink in the social network is
similar at baseline and follow-up.

As recommended by Baron & Kenny (1986), prior 
to model testing the presence of significant relationships
at follow-up between AA involvement and outcome,
between AA involvement and the hypothesized media-
tors and between the mediators and outcome, were each
verified. Pearson’s correlation coefficients ranged from

Baseline Follow-up
(± SE) (± SE) Correlation1

Problem severity
mean # dependence symptoms 4.6 (± 0.1) 2.8 (± 0.1)** 0.49
mean # alcohol-related consequences 1.2 (± 0.1) 0.8 (± 0.1)** 0.40
no. drinks in past year 1851 (± 71) 930 (± 73)** 0.38
no. usual drinks consumed 7.3 (± 0.3) 3.3 (± 0.2)** 0.19

AA involvement
no. AA meetings in past year 34.6 (± 3.2) 106.8 (± 6.6)** 0.07
% who have a sponsor 14% 26%* 0.26
% who read AA literature in past year 54% 55% 0.39
% who did AA service in past year 28% 24% 0.30
% who sponsor someone now 0.5% 4.5%** 0.21
no. of times in treatment in past year 3.4 (± 0.7) 8.0 (± 1.5)** -0.01

Social network size
no. people you can talk to 3.8 (± 0.2) 4.8 (± 0.3)* 0.09
no. people you can get help from 3.9 (± 0.2) 3.0 (± 0.1)* 0.23
no. people regularly in contact with 6.0 (± 0.3) 11.1 (± 0.5)** 0.25

Pro-drinking influences w/regular contacts
no. heavy or problem drinkers 0.6 (± 0.04) 1.3 (± 0.1)** 0.11
% who are heavy or problem drinkers 14% 12% 0.26
no. encourage you to drink 0.2 (± 0.03) 0.5 (± 0.07)* 0.12
% who encourage you to drink 4% 4% 0.17

1 All correlations between baseline and follow-up are significant at p < 0.05 except for # of times in treat-
ment in past year.
* Significant increase/decrease from baseline to follow-up at p < 0.05; ** significant increase/decrease from
baseline to follow-up at p < 0.01.

Table 1 Baseline and follow-up scores for
key measures of structural equation model
(n = 654).
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0.09 (network size with problem severity) to 0.15 (drink-
ing influences with problem severity) and were signifi-
cant in all cases

An important preliminary step in the construction of
more complex latent models is the extent to which indi-
vidual marginal factors account for variability among its
measured variables; in studying this, correlation matri-
ces were used to remove the effects of individual vari-
ables’ location and scale parameters. The proportion of
variance explained by the respective marginal factors
ranged from 62% to 74%. Cronbach’s alpha for manifest
variable groups ranged from 0.31 to 0.56.

The coefficients obtained in the path model with 
mediation are shown in Fig. 1. The path model c2 was sig-
nificant, as is often the case with non-normal data
(Humphreys & Noke 1997) (c2 = 1151, p < 0.001, df
= 435). However, the average value of the three fit in-
dices produced by EQS (NFI = 0.913, NNFI = 0.917,
CFI = 0.899) reflecting the difference in the sum of
squares between the observed data and an independent
model, and the observed data and our proposed model
was 0.909 (± 0.009), indicating a reasonable fit for the
path model which included the hypothesized mediators.

Relative magnitude of t-test statistics obtained from
ratios of parameter estimates over their standard errors
were used to gauge the relative size of the mediating
effect. Using this liberal criterion, path coefficients in the
estimation of AA involvement from the baseline factors
for help-seeking and stage of change were both relatively
large, and would be considered significant at the 5% level
if model fit were adequate (problem severity at the 10%
level). Correcting significance level for multiple compari-
sons, correlations between baseline factors were all sig-
nificant at the 5% level, with some (problem severity and
help-seeking; support size and drinking influences) sig-
nificant at the 1% level. The t-statistics for the paths at
follow-up between AA involvement and problem severity
(beta = -0.135), and between drinking influences and
problem severity (beta = 0.147), would also be significant
at the 5% and 1% level if model fit were adequate.

Also shown in Fig. 1 is the estimated path coefficient
for the prediction of problem severity from AA involve-
ment, when the mediating path from social network pro-
drinking influences to problem severity is not included
(this is designated ‘DE’ on the figure). In the direct effects
model, the average of the fit indices (NFI = 0.858, NNFI
= 0.884, CFI = 0.870) was somewhat lower at 0.871
(± 0.013); and the coefficient for AA involvement was
somewhat larger (beta = -0.212) than in the mediating
model (beta = -0.135). The difference between the betas
in the competing models is 0.077; thus the influence of
AA involvement on problem severity is lower by 36%
(0.077/0.212) when the mediating path is included.

These results are consistent with the hypothesis that part
of the effect of AA involvement on follow-up problem
severity is due to the effect of friends’ drinking influences
at follow-up.

Replication with linear regression 

A more parsimonious approach was next pursued, using
mediational and direct effects linear regression models
involving a reduced set of constructs. First, individual
factors were estimated from observed variables for five
constructs in the path model: baseline and follow-up
problem severity and follow-up AA involvement, network
size and support for drinking. The resulting variables
were entered into linear regression models, in which
follow-up problem severity was predicted by baseline
problem severity and follow-up AA involvement (in the
direct effects model) and additionally by network size 
and support for drinking (in the mediational model).
Controlling for baseline problem severity, the coefficient
for AA involvement as a predictor of problem severity at
follow-up was -0.10 (± 0.06) in the mediational model
(in which the two types of social network influences were
included) and -0.15 (± 0.05) in the direct effects regres-
sion (without social networks in the model). This differ-
ence in the beta coefficients (via a t-test comparing the
means) was not statistically significant at p < 0.05; but
the ratio of the change in coefficients equalled 0.33, very
close to that found in the path models (0.36). In the
regression model that included the hypothesized media-
tors, the beta coefficient for network support size was not
significant, but the coefficient for drinking influences was
(beta = 0.16 (0.04), p < 0.001). The percentage of vari-
ance explained in the mediational model was 46% and
for the direct effects model it was 43%, and the difference
(in -2* log likelihood) between the models was not sig-
nificant (p = 0.07).

Odds of being abstinent at follow-up

Five independent variables were used in the two logistic
regression models predicting the likelihood of being absti-
nent for the 30 days prior to the follow-up interview and
also for the last 90 days (Table 2). In studying abstinence,
the presence and source of support for cutting down is
introduced into the model. It has three values: no support
(13%, n = 85), support but not from people met in AA
(61%, n = 394) and support which includes people met
in AA (26%, n = 167). Baseline problem severity and AA
involvement at follow-up were entered into the first step,
prior to considering the effect of social networks on absti-
nence. Controlling for baseline problem severity, the odds
ratio (OR) for AA involvement as a predictor of 30-day
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abstinence at follow-up was 3.50 (p < 0.00001). When
social network influences were included in the next step
of the equation, the OR for AA involvement decreased to
2.94 but remained highly significant (p < 0.00001). The
odds of being abstinent were not significantly predicted
by the size of the respondent’s social network, but the
magnitude of pro-drinking influences in the social net-
works significantly reduced the likelihood of abstinence
at follow-up (OR = 0.70, p < 0.01). In addition, compared
to respondents with no social support for their effort 
to cut down, those with support from people they met at
AA were at 3.4 times the odds of being abstinent 
for the 30 days preceeding the follow-up interview
(p < 0.001). Those with support for cutting down from
non-AA members were not at a significantly higher 
odds of abstinence, as compared to those with no such
support. The percentage of variance explained in the 
first step was 21%, increasing to 27% in the second 
step, and the difference in -2* log likelihood from the
nested model was significant at p = 0.05. The t-test 
comparing the means of the difference in the beta coeffi-
cients (in the mediation versus direct effects models) 
was not significant; the ratio of change in coefficients
equalled 0.14.

The same approach was used to model 90-day absti-
nence as the outcome, with a similar pattern of results.

Drinking outcomes and source of social support

Finally, we studied the relationships between having a
particular type of social support, and our six different
drinking-related outcomes; overall values for each
outcome are also shown (Table 3). As hypothesized, the
rate for 30-day continuous abstinence is significantly
higher among the respondents whose support for cutting
down on drinking and drug use comes, at least in part,
from people they had met in AA. About a third of the
respondents with no support for their effort to cut down,
about half of those with non-AA members’ support and
over three-quarters of those with AA members’ support
had been abstinent for the 30 days before the follow-up
interview (p < 0.00001); similar rates obtained for 90-
day abstinence. The number of drinks in the past year
and the usual number of drinks consumed at a sitting
were highest among those with no social support for
abstinence (p < 0.05). Those with no support had, on
average, one more symptom of dependence (p < 0.05) as
compared to those with support (be it from AA members

Table 2 Logistic regression predicting 30- and 90-day abstinence at follow-up (n = 534).

Odds ratio of Odds ratio of Odds ratio of Odds ratio of
30-day 30-day 90-day 90-day
abstinence abstinence abstinence abstinence
Step 1 Step 2 Step 1 Step 2

Baseline problem severity 0.78**** 0.87 0.80**** 0.90
AA involvement at follow-up 3.50* 2.94* 3.20* 2.75*
Size of social network at follow-up 0.97 1.14
Pro-drinking influences at follow-up 0.70**** 0.56****
Presence and source of support for cutting down:

Support but not from AA members (versus no support) 1.71 1.55
Support, from AA members (versus no support) 3.40** 2.79***

* p = 0.00001; ** p = 0.001; *** p = 0.005; **** p = 0.01.

Table 3 The association between support for abstinence, AA-based support for abstinence, and six drinking outcomes (N = 654).

No. drinks Usual no. No. dependence No. social
last year drinks symptoms consequences % sober, % sober,
(mean) (mean) (mean) (mean) past 30 days past 90 days

Rates overall 981 3.4 2.8 0.8 56% 51%
Based on support for cutting down:
No support 1465 4.7 3.6 0.9 37% 33%
Support, none AA-based 937 3.2 2.7 0.7 52% 45%
Support, some AA-based 847 3.4 2.9 0.8 78% 72%

significance p = 0.04 p = 0.03 p = 0.05 p = 0.34 p < 0.00001 p < 0.00001
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or not), but there was no significant difference in alcohol-
related social consequences among the groups.

DISCUSSION

These results from a heterogeneous, mixed-gender
sample are consistent with the mediating influence that
Humphreys et al. (1999) identified in their study of male
veterans. Here, 36% of the influence of AA involvement
on alcohol problem severity was explained by AA’s effect
on social networks. This is similar to the 47% decrease
seen in Humphreys et al.’s (1999) study. In both studies,
the fit of the path model was imperfect (due in part to 
the distributions of variables in the model, as well as the
number of variables used in the model). However, the
parallel result from our simple linear regression models
(of a 33% decrease in the AA beta coefficient when the
mediating variables were included) provides evidence of
a mediating effect in our sample. Further, the consistency
of findings across different statistical methods, samples
and measures of social networks and drinking outcomes
also suggests a certain robustness to the theoretical
model itself.

Although the analyses presented here produced
results consistent with mediation, we cannot judge the
statistical significance of the mediational effect in our
path model. Another limitation is the magnitude of
effects: for example, our social network variables only
reduced AA’s influence on problems at follow-up by 36%,
suggesting that other variables must be involved in AA’s
mechanism of action. Thirdly, in studying the relation-
ship between abstinence and support from people met in
AA, we looked at support for ‘reducing your alcohol or
drug use’ rather than support for ‘quitting altogether.’
The latter would have better reflected the type of advice
and support most likely to be forthcoming from AA
members, and would have represented a stronger test of
our hypothesis about the source of support mattering
when it came to outcomes such as abstinence.

Despite these limitations we believe two implications
follow, one methodological and the other potentially
informative for treatment goals. The availability of
sophisticated software for structural equation analysis
has made it possible to test complex simultaneous models
consisting of latent constructs with many paths between
them. This approach is especially attractive because of
the multiple influences at work in determining whether
a problem drinker will remain so or will improve. How-
ever, variables representing some of these influences will
not be normally distributed, and the resulting model fit
will be statistically unsupported. As shown here, the use
of parallel regression models, especially with a reduced
variable set, provides a valuable window to further judge

the presence of mediation. The result from our complex
structural equation models in support of mediation is
strikingly similar to that obtained from much simpler
linear regression models, with both indicating a decrease
in the magnitude of the effect of AA on alcohol problems
of about a third, when social networks are taken into
account.

Turning to clinical implications, in their insightful 
discussion of the innoculating effect of AA involvement
on drinkers who have wet social networks, Longabaugh
et al. (1998) make several points that bear repeating.
First, treatment providers and referral agencies should
take extra steps to encourage AA participation for
patients with networks supportive of drinking. They
should help clients realize the value of changing their
social network in the direction of support for abstinence,
even when clients are reluctant to go to AA. In fact, focus-
ing on other places that the drinker might go (besides AA)
to develop a network supportive of abstinence may rep-
resent a welcome alternative for clients with wet drink-
ing environments who are unwilling to become involved
in AA. New therapies and strategies for helping patients
learn how to change their social network, in the direction
of greater support for abstinence, are needed; and exist-
ing programs are likely to offer direction for this effort.
Several approaches come to mind, such as relapse pre-
vention (Marlatt & Gordon 1985), the social model of
recovery (Barrows 1998; Borkman et al. 1998; Kaskutas
et al. 1998), AA-alternatives women for sobriety (WFS)
(Kaskutas 1989, 1994) and SMART Recovery in the
United States and Canada, the Links in Scandinavia,
clubs for treated alcoholics in Croatia and Italy and Vie
Libre in France (see Room 1998).

With this sample and an untreated sample of problem
drinkers from the same county, Weisner found that those
with fewer heavy drinkers in their social network were less
likely to have remained a problem drinker at follow-up
(Weisner & Matzger 2002). This result was not dependent
on AA involvement and was found even among those who
had not gone to AA in the past 12 months, supporting the
hypothesis that social network changes represent a funda-
mental component not only of AA’s effectiveness but of
the recovery process at its most basic. These findings
demonstrate the powerful influence of enduring environ-
mental features in shaping drinking behavior, which
exceeds that of transitory features (e.g. most treatments)
(Humphreys & Tucker 2002).

That said, having people from AA in one’s supportive
social network appears to be especially important when
abstinence is the outcome under study. For four of the six
outcomes under study here, there was little difference
between those whose support came from AA members
versus from others—what made the difference was
having support for one’s effort to cut down. However,
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rates for 30- and 90-day abstinence were highest among
those having a support network that included people
from AA, and the odds of 30- and 90- day abstinence
were twice as high if some of that support came from
people they had met at AA. This suggests that AA
members offer types of social support that differ from
those typically offered by non-members. Probable exam-
ples include role modeling of drink refusal skills, specific
suggestions for avoiding situations in which relapse is
likely (‘slippery places and people’ in AA parlance), offer-
ing to be available at all hours, sponsorship and experi-
entially grounded practical advice for staying sober
(including learning how to have fun in sobriety; Kaskutas
et al. 1998). A full cataloging of AA-specific support
behaviors and their impact on drinking remains an
important objective for future research.

ACKNOWLEDGEMENTS

This study was supported by National Institute of
Alcohol Abuse and Alcoholism grants to the Alcohol
Research Group, R01 AA09750 and P50 AA05595. 
The authors would like to acknowledge the support 
and helpful comments of the Principal Investigator, Dr
Constance Weisner in preparing this manuscript for pub-
lication. Time on the project for K.H. was supported in
part by the VA Mental Health Strategic Healthcare
Group.

REFERENCES

American Psychiatric Association (1994) DSM-IV: Diagnostic
and Statistical Manual of Mental Disorders. Washington, DC:
American Psychiatric Association.

Baron, R. M. & Kenny, D. A. (1986) The moderator–mediator
variable distinction in social psychological research: con-
ceptual, strategic, and statistical considerations. Journal of
Personality and Social Psychology, 51, 1173–1182.

Barrows, D. (1998) The community orientation of social model
and medical model recovery programs. Journal of Substance
Abuse Treatment, 15, 55–64.

Beattie, M. C. & Longabaugh, R. (1997) Interpersonal factors
and post-treatment drinking and subjective well-being.
Addiction, 92, 1507–1521.

Bentler, P. M. (1989) EQS Structural Equations Program Manual.
Los Angeles: BDMP Statistical Software, Inc.

Bentler, P. M. (1990) Comparative fit indexes in structural
models. Psychological Bulletin, 107, 238–246.

Bentler, P. M. & Bonett, D. G. (1980) Significance tests and 
goodness of fit in the analysis of covariance structures.
Psychological Bulletin, 88, 588–606.

Bentler, P. M. & Weeks, D. G. (1980) Linear structural equations
with latent variables. Pyschometrika, 45, 289–308.

Borkman, T. J., Kaskutas, L. A., Room, J. & Barrows, D. (1998)
An historical and developmental analysis of social model 
programs. Journal of Substance Abuse Treatment, 15, 7–17.

Caetano, R. & Weisner, C. (1995) The association between DSM-
III-R alcohol dependence, psychological distress and drug use.
Addiction, 90, 351–359.

Clark, W. B. & Hilton, M. E. (1991) Alcohol in America: Drinking
Practices and Problems. Albany, NY: State University of New
York Press.

Donovan, D. M. & Mattson, M. E. (1994) Alcoholism treatment
matching research: methodological and clinical issues. Journal
of Studies on Alcohol Supplement, 12, 5–14.

Emrick, C. D., Tonigan, J. S., Montgomery, H. & Little, L. (1993)
Alcoholics Anonymous: what is currently known? In:
McCrady, B. S. & Miller, W. R., eds. Research on Alcoholics
Anonymous: Opportunities and Alternatives, pp. 41–78. New
Brunswick, NJ: Rutgers Center of Alcohol Studies.

Greenfield, T. K. & Weisner, C. (1995) Drinking problems 
and self-reported criminal behavior, arrests and convictions:
1990 US alcohol and 1989 county surveys. Addiction, 90,
361–373.

Hilton, M. E. (1987) Demographic characteristics and the fre-
quency of heavy drinking as predictors of self-reported drink-
ing problems. British Journal of Addiction, 82, 913–925.

Humphreys, K., Finney, J. W. & Moos, R. H. (1994) Applying a
stress and coping framework to research on mutual help orga-
nizations. Journal of Community Psychology, 22, 312–327.

Humphreys, K., Kaskutas, L. A. & Weisner, C. (1998) The
Alcoholics Anonymous Affiliation Scale: development, relia-
bility, and norms for diverse treated and untreated popul-
ations. Alcoholism: Clinical and Experimental Research, 22,
974–978.

Humphreys, K., Mankowski, E. S., Moos, R. H. & Finney, J. W.
(1999) Do enhanced friendship networks and active coping
mediate the effect of self-help groups on substance abuse?
Annals of Behavioral Medicine, 21, 54–60.

Humphreys, K. & Noke, J. M. (1997) The influence of post 
treatment mutual help group participation on the friendship
networks of substance abuse patients. American Journal of
Community Psychology, 25, 1–16.

Humphreys, K. & Tucker, J. A. (2002) Toward more responsive
and effective intervention systems for alcohol-related prob-
lems. Addiction, 97, 126–132.

Institute of Medicine (1990) Broadening the Base of Treatment for
Alcohol Problems. Washington, DC: National Academy Press.

Kaskutas, L. A. (1989) Women for Sobriety: a qualitative analy-
sis. Contemporary Drug Problems, 16, 177–200.

Kaskutas, L. A. (1994) What do women get out of self help?
Reasons for attending Women for Sobriety and Alcoholics
Anonymous. Journal of Substance Abuse Treatment, 11,
185–195.

Kaskutas, L. A., Marsh, D. & Kohn, A. (1998) Didactic and ex-
periential education in substance abuse programs. Journal of
Substance Abuse Treatment, 15, 43–54.

Kaskutas, L. A., Russell, G. & Dinis, M. (1997) Technical Report
on the Alcohol Treatment Utilization Study in Public and Private
Sectors. Berkeley, CA: Alcohol Research Group.

Longabaugh, R., Wirtz, P. W., Zweben, A. & Stout, R. L. (1998)
Network support for drinking, Alcoholics Anonymous and
long-term matching effects. Addiction, 93, 1313–1333.

MacKinnon, D. P. & Dwyer, J. H. (1993) Estimating mediated
effects in prevention studies. Evaluation Review, 17, 141–158.

Marlatt, G. A. & Gordon, J. R. (1985) Relapse Prevention:
Maintenance Strategies in the Treatment of Addictive Behaviors.
New York: Guilford Press.

Prochaska, J. & DiClemente, C. (1984) Toward a comprehensive
model of change. In: Miller, W. & Heather, N., eds. Treating



900 Lee Ann Kaskutas et al.

© 2002 Society for the Study of Addiction to Alcohol and Other Drugs Addiction, 97, 891–900

Addictive Behviors: Processes of Change, pp. 3–27. New York:
Plenum.

Project MATCH Research Group (1997) Matching alcoholism
treatment to client heterogeneity: Project MATCH post-
treatment drinking outcomes. Journal of Studies on Alcohol, 58,
7–29.

Project MATCH Research Group (1998) Matching alcoholism
treatments to client heterogeneity: Project MATCH three-year
drinking outcomes. Alcoholism: Clinical and Experimental
Research, 22, 1300–1311.

Room, R. (1998) Mutual help movements for alcohol problems in
an international perspective. Addiction Research, 6, 131–145.

Room, R. & Greenfield, T. K. (1993) Alcoholics Anonymous,
other 12-Step movements and psychotherapy in the US 
population, 1990. Addiction, 88, 555–562.

Snow, M. G., Prochaska, J. O. & Rossi, J. S. (1994) Processes of
change in Alcoholics Anonymous: maintenance factors in
long-term sobriety. Journal of Studies on Alcohol, 55, 362–371.

Tonigan, J. S., Miller, W. R. & Connors, G. J. (2000) Project
MATCH client impressions about Alcoholics Anonymous:
measurement issues and relationship to treatment outcome.
Alcoholism Treatment Quarterly, 18, 25–41.

Tonigan, J. S., Toscova, R. & Miller, W. (1996) Meta-analysis 
of the Alcoholics Anonymous literature: sample and study
charcteristics moderate findings. Journal of Studies on Alcohol,
57, 65–72.

Weisner, C., Greenfield, T. K. & Room, R. (1995) Trends in the 
treatment of alcohol problems in the U.S. general population,
1979 through 1990. American Journal of Public Health, 85,
55–60.

Weisner, C. & Matzger, H. (2002) A prospective study of
the factors influencing entry to alcohol and drug pro-
grams. Journal of Behavioral and Health Services Research, 29,
in press.

Weisner, C. & Schmidt, L. (1992) Gender disparities in treat-
ment for alcohol problems. Journal of the American Medical
Association, 268, 1872–1876.

Weisner, C. & Schmidt, L. (1995) The Community Epidemiology
Laboratory: studying alcohol problems in community- and
agency-based populations. Addiction, 90, 329–342.

West, S. G., Finch, J. F. & Curran, P. J. (1995) Structural equation
models with nonnormal variables: problems and remedies. 
In: Hoyle, R. H., ed. Structural Equation Modeling, pp. 56–75.
Thousand Oaks, CA: Sage Publications.


